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FOREWORD 

This manua l o n Recommended  Method  for  Computing  Noise  Contours  Around  Airports  {Do c 9911 ) replace s simila r 

matenal containe d in Recommended Method  for Computing  Noise Contours  Around Airports  (Circula r 205) , which was 

approved by the ICAO Committee on Aviation Environmental Protection (CAEP) at its first meeting in 1986 

This firs t editio n o f Do c 9911  contain s matena l develope d b y CAE P wit h th e assistanc e o f aviatio n stakeholders , 

including regulatory authonties , air traffic managemen t providers , airpor i operators , manufacturers , airlin e association s 

and airlines, as well as the ICAO Secretanat I t was approved by CAEP at its seventh meeting in Febmary 2007 

This manual is intended to assist States in the computation of noise contours around airports , using the most up-to-date 

procedures and the most recent aircraft noise and performance information available I t descnbes the major aspects of 

the calculation o f noise contours for ai r traffic a t an airport including three different ways  m  which mos t practica l nois e 

models calculate aeroplane single event noise levels 

This new manual is an important advance on the previous Circular in Uiat it is linked to an international aircraft noise and 

performance (ANP ) databas e whic h i s accessibl e onlin e a t htt p //www aircraftnoisemodel org Th e methodolog y 

descnbed in the manual is designed to make full use of this data source, which has been assembled over many years by 

aircraft manufacturers in collaboration with noise certification authorities and is fully endorsed by ICAO 

It IS intended that this manual be kept up to date Futur e editions will be improved on the basis of work by CAEP and of 

comments an d suggestion s receive d fro m th e user s o f th e manua l User s ar e therefor e invite d t o giv e thei r views , 

comments and suggestions on this edition, which should be directed to the Secretary General of ICAO 

The Secretary General 

Intemational Civi l Aviation Organization 

999 University Street 

Montreal, Quebec 

CANADA H3C 5H7 

(VI,) 
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EXPLANATION OF TERMS AND SYMBOLS 

DEFINITION OF TERMS 

Note — In  keeping  with  established  practice  in  the  Field  of aeroplane  noise  modelling,  the  units  of 

measurement used  in this document do not necessarily accord  with the recommendations of  ICAO  Annex 5  — Unit s of 

Measurement to be Used in Air and Ground Operations 

When the following terms are used in this document, they have the following meanings 

AlP. Aeronautical Infomiatio n Publication 

Aeroplane configuration.  The positions of slats, flaps and landing gear 

Aeroplane movement.  A n arnval , departur e o r othe r aeroplan e actio n tha t aftect s nois e exposur e around  a n 

aerodrome 

Aeroplane noise  and  performance data.  Dat a descnbm g th e acousti c an d perfonnanc e charactenstic s o f differen t 

aeroplanes type s tha t ar e require d b y th e modellin g proces s The y includ e noise-power-distanc e (NPD ) 

relationships an d infonnatio n tha t allow s engin e thrust/powe r t o b e calculate d a s a  functio n o f th e fJight 

configuration Th e data are usually supplied by the aeroplane manufacturer although when that is not possible i t is 

sometimes obtaine d fro m othe r source s Whe n n o dat a ar e available , i t i s usua l t o represen t th e aeroplan e 

concemed by adapting data for a suitably similar aeroplane - thi s is referred to as substitution 

Altitude. Height above mean sea level 

ANP database.  The international aircraft noise and performance database www aircraftnoisemodel org 

A-weighted sound level, LA. Basi c sound/noise level scale used for measunng environmental noise including that from 

aeroplanes and on which most noise contour metnos are based 

Backbone ground track. A representative or nominal ground track which defines the centre of a swathe of tracks 

Baseline noise event level. The noise event level read from an noise-power-distance (NPD) database 

Brake release Start-of-rol l 

Corrected net thrust. At a given power setting (e g EP R or N1) net thrust falls with air density and thus with increasing 

aeroplane altitude, corrected net thnjst is the value at sea level 

Cumulative sound/noise level. A decibel measure of the noise received over a specified penod of time, at a point near 

an airport , fro m aeroplan e traffi c usin g norma l operatin g condition s an d fligh t path s I t i s calculate d b y 

accumulating the event sound/noise levels occurnng at that point 

Decibel sum  or  average  Sometime s referre d t o elsewher e a s "energy " o r "loganthmic " (a s oppose d t o anthmetic ) 

values Use d when it is appropnate to sum or average the underlying energy-like quantities, e g decibe l sum 

Energy fraction, F. Ratio of sound energy received from a segment to energy received from infinite flight path 

(IX) 
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(x) Recommended  Method for Computing Noise Contours  Around Airports 

Engine power setting.  Value of the noise related power parameter used to determine noise emissions from the noise -

power-distance (NPD) database. 

Equivalent (continuous)  sound  level,  Laq.  A  measure o f long-term sound Th e leve l o f a  hypothetica l stead y sound , 

which over a specified period of time, contains the same total energy as the actual variable sound. 

Event sound/noise  level.  A  decibe l measur e o f th e finit e quantit y o f soun d (o r noise ) receive d fro m a  passin g 

aeroplane sound exposure level. 

Flight configuration. Equals aeroplane configuration plus flight parameters. 

Flight parameters. Aeroplan e power setting, speed, bank angle and mass. 

Flight path (or  trajectory). A full description of the motion of the aeroplane in space (three dimensions) and time, which 

is accounted for via aeroplane speed . The flight path of an aeroplane is typically referenced to an origin at the start 

of the take-off rol l or at the landing threshold. 

Flight path segment.  Par t o f a n aeroplane flight  pat h represented fo r nois e modellin g purpose s b y a  straigh t lin e o f 

finite length . 

Flight procedure.  Th e sequenc e o f operationa l steps followe d b y th e aeroplan e cre w o r flight  managemen t system : 

expressed as changes of flight configuration as a function of distance along the ground track. 

Flight profile. A description of the aeroplane motion in the vertical plane above the ground track, in temis of its posifion, 

speed, bank angle and engine power setting (sometimes also includes changes of flight  configuration) , described 

by a set of profile points. 

Ground plane (or  nominal ground plane). Horizontal ground surface through the aerodrome reference point on which 

the contours are normally calculated. 

Ground speed. Aeroplane speed relative to a fixed point on the ground. 

Ground track. Vertical projection of the fiight path onto the ground plane. 

Height Vertica l distance between aeroplane and ground plane. 

Integrated sound level. Otherwise termed "single event sound exposure level". 

International Standard  Atmosphere  (ISA).  Define s variatio n o f ai r temperature , pressure , an d densit y wit h heigh t 

above mea n sea level . Used to normalize the results o f aeroplane desig n calculation s an d to analyse tes t data . 

Defined by ICAO tref. 11]. 

Lateral attenuation. Exces s attenuation of sound with distance attributable , directly or indirecUy, to the presence of the 

ground surface. Significant at low angles of elevation (of the aeroplane above ttie ground plane). 

Mass. The quantity of matter (in an aircraft). 

Maximum noise/sound leveL  The maximum sound level reached during an event. 

Mean sea level (MSL). The standard earth surface elevation to which the ISA is referred. 

Wef thrust Th e propulsive force exerted by an engine on the airframe. 
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Explanation of terms and symbols (XI) 

Noise. Nois e is defined as unwanted sound Bu t metncs such as A-weighted sound leve l (LA ) an d effective perceive d 

noise leve l (EPNL ) effectivel y conver t soun d level s int o nois e level s Despit e a  consequen t lac k o f ngour , th e 

terms "sound" and "noise" are sometimes used interchangeably in this document 

Noise contour. A line of constant value of a cumulative aeroplane noise level or index around an airport 

Noise impact. The adverse effect{s) of noise on its recipients, importantly, i t is implied that noise metncs are indicator s 

of noise impact 

Noise index. A measure of long-term or cumulative sound which correlates with (i e i s considered to be a predictor of ) 

(ts effects o n people  Othe r factor s may b e taken int o account includin g th e magnitude o f the soun d (especiall y 

time of day) A n example is day-evening-night level , LDEN 

Noise level. A decibel measure of sound on a scale which indicates its loudness or noisiness Fo r environmental noise 

from aeroplanes, two scales are generally used A-weighte d sound level and perceived noise leve l Thes e scales 

apply different weights to sound of different frequencies — to mimic human perception 

Noise metric.  An expression use d to descnbe any measure o f quantity o f noise a t a  receiver positio n whether i t be a 

single event o r an accumulation of noise over extended time  Ther e are two commonly use d measures o f single 

event noise th e maximum leve l reached dunng the event, or its sound exposure level , which is a measure of its 

total sound energy determined by time integration 

Noise-power-distance (NPD)  data.  Noise event level s tabulated a s a  function o f the distance belo w an aeroplan e i n 

steady level flight at a reference speed in a reference atmosphere, for each of a number of engine power settings 

The data accoun t for the effects o f sound attenuation du e to sphencal wave spreading (inverse-squar e law ) an d 

atmosphenc absorptio n Th e distanc e i s define d perpendicula r t o th e aeroplan e flight  pat h an d th e aeroplan e 

wing-axis (i e vertically  below the aeroplane in non banked level flight) 

Noise-related power  parameter,  power  or  power setting.  Parameters tha t descnbe o r indicat e the propulsive effor t 

generated by an aeroplane engine to which acoustic power emissions can logically be related, usually taken to be 

con-ected net thmst 

Noise significance. The contnbution from a fiight path segment is "noise significant" i f it affects the event noise level to 

an appreciable extent 

Observer. Receiver 

Procedural steps. Prescnption for flying a profile — steps include changes of speed and/or altitude 

Profile point Heigh t of flight path segment end point — in vertical plane above tiie ground  track 

Receiver. A recipient of noise that amves from a source, pnncipally at a point on or near the ground surface 

Reference day. A set of atmosphenc conditions on which ANP data are standardized 

Reference duration.  A  nomina l time  interva l use d t o standardiz e singl e even t soun d exposur e leve l measurements , 

equal to 1  second in the case of SEL 

Reference speed. Aeroplane ground speed to which noise-power-distance (NPD) sound exposure level (SEL) data are 

normalized 

SEL. Sound exposure level 
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Single event sound exposure level. The soun d leve l a n even t woul d hav e i f al l it s soun d energ y wer e compresse d 

uniformly into a standard time interval known as the "reference duration". 

Soft ground. A ground surface that is acoustically "soft", typically grassy, that surrounds most aerodromes. Acousticall y 

hard, i.e . highl y reflective , ground  surface s include s concret e an d water . Th e nois e contou r methodolog y 

described herein applies to soft ground conditions. 

Sound. Energy , o r acousti c energy . Th e squared soun d pressur e (ofte n frequenc y weighted) , divided b y the square d 

reference sound pressure of 20 pPa, the threshold of human hearing. It is algebraically equivalent to lO"^^**, where 

L is the sound level , expressed in decibels. 

Sound attenuation.  Th e decrease i n sound intensity wit h distance alon g a  propagation path . For aeroplane noise , its 

causes include spherical wave spreading, atmospheric absorption and lateral attenuation. 

Sound exposure. A measure of total sound energy emission over a period of time. 

Sound exposure  level,  LAE  or  SEL.  A metric standardized i n ISO 1996-1 [ref. 14 ] or ISO 3891 [ref. 15 ] = A-weighte d 

single event sound exposure level referenced to 1 second. 

Sound intensity.  Th e strength o f sound emissio n a t a  poin t — relate d t o soun d energ y (an d indicate d b y measure d 

sound levels). 

Sound leveL  A  measur e o f soun d energ y expresse d i n decibels . Receive d soun d i s measure d wft h o r withou t 

"frequency weighting" ; levels measured with a weighting are often termed "noise levels". 

Stage/trip length. Distance to flrst destination of departing aeroplane; taken to be an indicator of aeroplane mass. 

Start-of-roll (SOR).  Th e poin t o n the runway ft'om which a  departing aeroplane commence s it s take-off. Als o temie d 

"brake release". 

True airspeed. Actual speed of aeroplane relative to air (= ground speed in still air). 

Weight Th e downward force of gravity exerted on an aeroplane . I t is essentially proportiona l to the aeroplane' s mass . 

Note, althoug h stricti y different entities , the tenn s "weight " an d "mass" are use d interchangeably throughou t thi s 

document. 

Weighted equivalent  sound  level,  Leq,w-  A  modifle d versio n o f Leq in which differen t weight s ar e assigne d t o nois e 

occurring during different periods of the day (usually day, evening and night). 

SYMBOLS 

The mathematical symbols provided in the following list are the main ones used in the equations throughout this manual ; 

they have the following meanings: 

d Shortes t distance ft'om an observation point to a flight path segment 

dp Perpendicula r distance from an observation point to the flight path (slant distance or slant range) 

dx Scale d distance 

Fn Actua l net thrust per engine 

Fn/5 Correcte d net thrust per engine 

h Aeroplan e altitude (above MSL) 

L Even t noise level (scale undefined) 
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